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The book, Applications of Inorganic Mass Spectrometry by
John R. DeLaeter is divided into two parts, viz., “Instru-
mentation” and “Applications.” Chapters 1 to 5 dwell
on the instrumentation with special reference to sector
field mass spectrometry, secondary ion mass spectro-
metry, accelerator mass spectrometry, inductively-cou-
pled plasma mass spectrometry and other mass spec-
trometric techniques. Chapters 7 to 14 describe the
applications of mass spectrometry to meteorology, nu-
clear science, cosmo-chemistry, the geosciences, envi-
ronmental science, planetary science, materials science
and other areas.
Chapter 1 gives a brief history of the birth of modern
mass spectrometry. This chapter provides details about
the processes of thermal ionization, the different types
of detectors used in magnetic sector mass spectrometers
and improvements with respect to abundance sensitiv-
ity achievable in present-generation thermal ionization
mass spectrometers. Electron impact ionization is also
briefly touched upon in this chapter. Chapter 2 sum-
marily explains secondary ion mass spectrometry with
main emphasis on SHRIMP (sensitive high resolution
ion micro probe) development which originated in
Australia. Chapter 3 presents a brief introduction to
accelerator mass spectrometry. Chapter 4 describes the
principle of inductively-coupled plasma mass spectro-
metry and also briefly touches upon quadrupole time-
of-flight and magnetic sector based instruments used in
ICPMS. No mention is made of recent developments
like collision cell and dynamic reaction cell, which have
been introduced in quadrupole-based ICPMS machines
to get rid of some of the spectroscopic interferences.
Other methods of sample introduction, e.g., electrother-
mal vaporization in ICPMS and laser ablation are not
given due importance. Chapter 5 gives basic principles
of other inorganic mass spectrometric techniques like
spark source mass spectrometry (SSMS), glow dis-
charge mass spectrometry (GDMS), Knudsen effusion
mass spectrometry and resonance ionization mass spec-
trometry (RIMS). These techniques are mentioned as
they appear in the chapter for the sake of completion.
The author’s bias towards this may have originated
from his lack of experience and usage of these tech-
niques.
Chapters 6 and 7 give details of the applications of
inorganic mass spectrometry to meteorology and refer-
ence materials, respectively. The chapters discuss viv-
idly the historical aspects of atomic masses, atomic
weights and fundamental constants and present current
state-of-the-art techniques in an excellent way. The role
of isotopic dilution mass spectrometry in characterizing
certified reference materials is rightly stressed. Exam-
ples of international measurement evaluation programs
are highlighted appropriately.
Chapter 8 discusses at length the applications of
inorganic mass spectrometry to nuclear science, starting
with the Manhattan Project, the recently discovered
Oklo Natural Reactor, the determination of half-lives as
well as in the study of nuclear fission. Chapters 9 and 10
highlight the applications of inorganic mass spectrom-
etry in cosmochemistry and geosciences. Isotopic anom-
alies, cosmo-chronology and various chronometers
used are presented in these chapters.
Chapter 11 briefly presents the applications of inor-
ganic mass spectrometry to environmental science with
reference to lead in the environment, climate changes
and hydrological studies. Chapter 12 gives the details of
different missions to Mars, Venus, Jupiter where mass
spectrometry has been used to unravel the mysteries of
planetary science. Chapters 13 and 14 deal briefly with
the other applications of inorganic mass spectrometry
in material science, archeometry, forensic science, bio-
medical applications, oceanography, etc.
On the whole, the book is a showcase of state-of
the-art innovations in the application of inorganic mass
spectrometry to the geosciences, cosmo-chemistry, me-
teorology, and other areas. Instrumentation used for
these applications are also expertly described. The book
would serve as an excellent reference material for
researchers who want to know the present status of the
applications of inorganic mass spectrometry to isotope
geology.
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